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1. APPLICATION 


a. This Technical Order contains all in- 
.formation and blank forms necessary to pre- 
vide a perpetual record and control of the 
Weight & Balance of the airplane whose model 
cai and serial numbers appear on both the Title 
: _ page and the "Weight & Balance Control 
Recard" sheet. 


CAUTION: Data inserted on the charts and 
forms provided herein are applicable only to 
the individual airplane whose serial number 

_\ appears on both the Title page and the © 

»| “Weight & Balance Control Record" sheet. 

“| Corresponding serial number identification 
determines to which airplane the book is — 
applicable. This individual book must remain 
in the particular airplane to which it is 
‘assigned. 


2. PURPOSE OF THIS WEIGHT & BALANCE CONTROL 
SYSTEM . 


a. To provide an Army Air Force standard 
system of Weight & Balance Contrel and to 
increase the speed, range, operating effi-~ 
ciency and safety of aircraft, : 

b. A system is essential because: 


(1) Equipment, operations and personnel 
are being rapidly increased, 


(2) Weight and balance limits are in 
general becoming more eriticald 


(3) Heavier loads are being carried. 


(4) There is a greater necessity for 
optimum range and speed, 


(5) Missions and loadings are becoming 
more varied. 


(6) An error in loading will mean an 
accident, 


ce The purpose of a standard weight and 
balance system is to: 


(1) Eliminate confusion as to limits, 
forms and procedures, 


(2) Provide a quick and accurate method 


of loading and balancing within required limits, 


(3) Prevent accidents that might be 


Fi. 
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(1) Higher stalling speed. 


(2) Lowering of stress factors-«danger, 
rough air, or take-offs from poor fields, 


(3) Lowering of maneuverability. 
(4) Increased take-off run. 

(5) Lower angle and rate of climb. 
(6) Decreased ceiling. 


(7) Increased fuel consumption for given 
speed--decrease in miles per gallon, 
(8) Lower tire factors. ~ 


(INSERT FIGURE 1 HERE) <u 
b. Balance too far forward: ~ 
(1) Increased fuel consumption-~less range. 
(2) Increase of power for given speed. 
(3) Increased oscillation tendency. 


(4) Tendéney to increase dive beyond con- 
trol. 

(5) Flap operation might cause critical 
condition, 


(6) Difficulty in getting nose up in 
landir 1g © 


(7) Overstresses nose wheel, 


(8) Dangerous condition if tail structure 
is damaged or surface shot away. 


™ (INSERT FIGURE 2 HERE) 3%." 
Ce Balance too far aft: 


(1) Creates neutrally stable to wunstabl 
condition, - pp 
(2) Increase of stall tendency. : 
2(3) Definitely limits low power--might 
adversely affect long range optimum speed. 
Xk) Up gust might cause stall befor 
possible recovery. 3 
(5) Decreases speed. 
/(6) Decreases range. 
(7) Agegrevates deicer effect on high- 
wing aircraft, 
: (8) Increases pilot strain in instrument 
(9) Dangerous condition if tail structure 


caused by improper weight and balance conditions. is damaged or surfaces shot away. 
a ‘ 


ee (4) Fix responsibility for improper con= 
ditions. 


staf ],” 3. EFFECT OF WEIGHT AND BALANCE ON SAFETY 
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ae Overweight: 
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1. CHARTS AND FORMS 


a. The system of Weight & Balance Control 
provided herein requires the use of five 
differeyt charts and one Clearance Form. The 
clearance is furnished in a pad form with 
provisions for making an original and a dup= 
licate copy, the former to be detached before 
take-off and furnished Operations as evidence 
of correct airplane loading and the latter 
to remain with the pad as a record. The 
charts and forms are identified as follows: 


(1) Chart "A" Basic Weight Check List. 
(2) Chart "B" Record of Structural Changes, 
(3) Chart "C" Running Log-Basic Weight 
and Balance, 
(4) Chart "D" Cargo (or Supply) List. 
(5) Chart "E" Charts and Graphs, 
(6) Form "F" Weight & Balance Clearance. 


b. The airplane manufacturer inserted all 
airplane identifying data on the Title Page 
and the Weight & Balance Control Record sheet, 
and complete all applicable charts and one 
Sample "Weight & Balance Clearance(Form F)" 
at time of delivery, This will constitute 
the Basic Weight and Balance of the airplane 
at delivery, and all subsequent changes in 
weight and balance will be compiled by the 
Army Air Forces in accordance with instructions 
contained in this Technical Order, 


¢. Detailed instructions for filling in 
each of the charts and forms listed under 
paragraph 1. a. will be found printed on the 
page preceding the first sheet of each chart 
or form, 


(1) Charts "A", "B", and "C" will be 
checked and brought up to date at the 
following intervals: 


(a) When the airplane is received at 
a new base. — 
(b) When modifications or structural 
changes are made, 
(¢) When engines are changed, 
_ (d) When the airplane has a major over- 
haul or is repaired, 
(e) When changes in equipment are made - 
for a different type of operation or mission. 
: (£) When a pilot reports an abnormal 
balance condition during operations. 
(g) When it is suspected that the forms 
are not up-to-date, 
(h) When the airplane is reweighed, 


(2) Chart "D" will be filled out for every 
flight unless no change in the items listed 
thereon permits use of the previous flight 
figures. 


(3) Form "F"~ Weight & Balance Clearance 
page is filled out by the airplane manufacturer, 
One copy of the expendable book of Weight & 


Ta. No. = = 


SECTION II 
GENERAL INSTRUCTIONS 


Balance Clearance forms will be made out and 
approved by the pilot prior to every flight. 


NOTE: Form "F" is furnished in two styles; 
viz: one copy is permanently fixed in this 
bedk with the word "ORIGINAL" overprinted in 
red ink. This sheet was filled out by the 
manufacturer as part of the original weight 
and balance record at delivery of the airplane, 
and will remain forever in this book as a 
permanent record, and as a guide to flight 
personnel for filling out subsequent clearances, 


The second style Form "F" is provided as 
an expendable pad of blank clearance sheets 
which can be replaced when exhausted. These 
pads are loose leaf style, with provisions for 
making a duplicate copy. All original sheets 
are perforated along the top and may be re- 
moved and furnished Operations as a weight 
and balance clearance. Duplicate copies will 
remain in the pad until all originals in the 
pad are exhausted. Exhausted clearance pads 
will be removed from this book and turned in 
at Operations in exchange for a new pad of 
clearance forms. 


2. DEFINITIONS 


a. For the purpose of clarification and 
standardization the following definitions will 
govern compiling of all data. 


| Qc 
(1) Reference Line (Sometimes called the 
datum line): An imaginary vertical line at 
or near the nose of the airplane. Its location - 
is chosen by the manufacturer is a standard 
point from which all horizontal distances are 
measured, Diagrams of each airplane show this 


reference line as zero. 


(2) Weight: Sixteen ounces per pound, 
avoirdupois weight. All data will be calculated 
to the nearest whole pound. 


(a) Basic Weight is the weight of the 
airplane with normal fixed and operating equip- 
ment only, i.e., airframe; power plant and 
accessories; trapped (residual) gasoline, oil, 
hydraulic and cooling fluids; armor plate; ord- 
nance (less ammunition and bombs); chemical, 
navigation, oxygen, and pyrotechnic and radio 
equipment. It does not include any variable 
items of load or equipment, or items that do 
not have a fixed location. 


(6) Gross Weight is the total weight of 
an airplane and its contents, DESIGN GROSS 
WEIGHT is the intended normal operating weight. 
ALLOWABLE MAXIMUM GROSS WEIGHT x&k is Design 
Gross Weight plus overload. Any loading that 
exceeds this allowable limit may cause struc- 
tural failure of parts or dangerous flight 
characteristics. 


(3) ARM: For any item, arm is its hori- 
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TO FIND THE NEW CG WHEN ADDING’ ITEMS 
AFTER BASIC AIRPLANE HAS BEEN WEIGHED 

AND ITS BALANCE DETERMINED, USE THE FOLLOWING 
FORMULA: - = NEW GROSS WEIGHT CG 


EXAMPLE: WEIGHT OF ITEM A xX ARN INCH POUNDS 


X ARM = INCH POUNDS 
C x ARM on INCH POUNDS 
D xX ARM soz INCH POUNDS 
TOTAL WEIGHT OF ADDED ITEMS TOTAL INCH POUNDS 
PLUS AIRPLANE BASIC WEIGHT BASIC AIRPLANE BAL. MOMENT 


EQUALS X (NEW GROSS WEIGHT ) K (NEW BALANCE MOMENT ) 
ra 
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Para. 3 
zontal distance in inches from the reference etc. should be removed from the airplane, and 
line. the fuel and oil tanks should preferably be 4 
drained. However, the airplane may be weighed a 
(4) Average Arm or location is obtained with known amounts of fuel and oil in the tanks 4 
by adding the weights and the moments of a but the weight and moment of whatever amount 
number of items and dividing the total moment of these two items is in the airplane at time 
..by the total weight. of weighing must be deducted from the actual 
weight and moment (arrived at when weighing) 
Moment: The weight of an item multi- to obtain the actual BASIC WEIGHT and balance 
plied by its arm. of the airplane. 
; (INSERT FIGURE 4 HERE). “ala 7 (2) After the airplane is prepared for 
z : Sie weighing in accordance with instruétions con= 
Basic Moment is the sum of the moments tained in paragraph 3. a. (1), place scales 
of all the items making up the basic weight. of suitable capacity wider each wheel and 
When using data from an actual weighing of skid. The airplane must be leveled longi- 
an airplane, the basic moment is the basic tudinally, and, if possible, it should be 
weight multiplied by the arm of the center leveled laterally. Longitudinal leveling lugs 
of gravity. are attached to the lower longeron on the 
qj left side of the bomb bay. Lateral leveling 
(INSERT FIGURE 5 HERE) 1 '¢ lugs are located on the lower chord of the 
| . poe eaeer rear spar on the left side of the bomb bay. 
| (5) Center of Gravity: The point about A spirit level shall be used as the leveling 
which an airplane would balance if suspended. instrument. 
The location from the reference line is found 
by dividing the total moment by the total CAUTION: Great care must be exercised 
weight of the airplane. As all items of when rolling a heavy airplane upon the plat- 
weight or load put into the airplane affect form of scales as a rough or abrupt applica- 
| the location of the center of gravity, it is tion of the airplane weight might seriously 
essential that the loads be distributed fore disturb the calibration of the scales and 
: ard aft so that the final center of gravity cause them to be inaccurate. 
location is within safe limits as described $$$ eran EOI TT ae Peres 
in the following paragraph. (3) The scale readings shoudl be entered 
ae OD ae in their appropriate places on the Basic Weight 
(INSERT FIGURE 6 HERE) \ ~~ ¢ & Balance Diagram. The new BASIC WEIGHT and 
moment may be computed by application of the 
Allowable Center of Gravity Location: formulae given in the appropriate Basic Weight 
The range of movement which the center of & Balance Diagram, and all arithmetic may be 


gravity (cg) can have without making the air- entered in the applicable spaces provided, 
| plane unsafe to fly. It is determined by 


the manufacturer in actual test flights ani (4) The new BASIC WEIGHT and moment shall 
is Te ore as Forward Limit and Rearward be entered in the RUNNING LOG(Chart "C") and 
(aft) Limit in inches (arm) from the reference all subsequent airplane loading will be based 
line. The cg of the loaded airplane must be on these figures. 
within these limits at take-off, in the air, 
| and on landing. In some cases a special NOTE: A small difference between the new 
: Landing Limit is specified. In all cases the actual BASIC WEIGHT and moment, and the BASIC 
eg condition should be checked for landing WEIGHT and moment determined from the RUNNING 
| without fuel and bonbs, LOG (Chart "C'") may be present, This differ- 
ence may be due to "Service Pickup" (Dirt, etc) 
| (6) LOADING RANGE: The safe cg location and will be small if careful work has been ~— 
under any load condition. done in keeping the Check List (Chart "A") and 


| . RUNNING LOG (Chart "C") up to date, 
36 ACTUAL WEIGHING OF BASIC AIRPLANE, 


| a. When it becomes necessary to check the 
b Basic Weight and Moment carried in the RUNNING 
LOG (Chart "C"), the airplane shall be weighed 
in the following manner: 


qv) Check the airplane against the CHECK 
LIST(Chart "A") to determine the equipment 
which is installed. The CHECK LIST is then 
checked against the RUNNING LOG (Charts C & 
; C-1) to determine whether or not the BASIC 
~ WEIGHT and MOMENT are up todate. After the 
_ BASIC WEIGHT and balance status of the air- 
| plane are determined from the RUNNING LOG, 
the airplane is inspected for items of variable 
load such as fuel, oil, bombs, ammunition, 
cargo, etc. All bombs, ammunition, cargo, 
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_ SECTION IIL 
INSTRUCTIONS FOR COMPILING 
THE BASIC WEIGHT CHECK LIST, CHART "A" 


1. General Instructions- 


a. This form is a check-off list for all 
fixed and operating equipment (such as machine 
guns, cameras, etc.) which (1) has a definite 
location in the airplane, (2) is in the air- 
plane at all times, and (3) weighs five pounds 
or more. 


b. At the time of delivery of a new air- 
plane, the manufacturer enterg the above 
items on this form, in groups according to 
station location. This list should be as 
complete as possible, including items that 
may not be in the airplane, but which might 
be installed as permanent equipment as some 
later date. This list should be kept up-to- 
date. 


c. On airplanes delivered prior to the 
installation of this system, the Weight and 
Balance Officer prepares the equipment check 
list and makes additions to the list as new 
items appear. 


~ @. A check (/) in the airplane column by 


a checker indicates that an item was actually 
installed in the airplane on the date at the Se 


head of the column. A check () in the log 
entry column indicates that the item's weight 
and moment is incluwied in the latest weight 
ani balance figures shown on Chart "C" (Log). 


Items should not be checked unless they are : 

installed in place and items not checked are Coes — agt . 
not included in the Basic Weight and Balance 

total. 7 . 


e. When an item is added to the airplane, 
check it in the last used "airplane" column 
(if space permits) with the date noted after 
the item name. Add weight and moment on 
Chart "C" and then check (./) the "log entry" 
column. If it is a new item, write in the 


name or description under the proper station. 


f. When an item is removed from the air- 
plane, cross off the check mark in the "air- 
plane" column, subtract the weight and moment 
on Chart "C" and then cross off the "log 
entry" check mark. 
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1. This form serves as an historical record sy 
of structural changes, and @ replacements of \ 
major items of equipment, such as: engines, \ 
propellers, cowling, tires, turrets, orda- 
nance installations, armor plate, and so forth. 


2. All structural changes, alterations, or 
major modifications of equipment should be 
recorded on this form and transferred to 
Chart "C" (Running Log of Basic Weight and 
Balance). 
Wade 
3. The manufacturer meses no entries on this | 
form unless modifications or changes made ee 
Bos er\ weighing and determining basic weigh | 
and balance. Entries are made by a weight 
Land balance Engineering Officer, or his if 
authorized assistant, or by an engineering / 
officer at an overhaul or Modification Center, | 
as follows: 


een 


a. Column 1. Enter date of change. 


b. Column 2, Enter sufficient description 


of change to identify it. Enter Order Number 
of all changes authorized. 


c¢. Column 3. Enter net weight increase or 
decrease (+ or <). 


d. Column 4. Enter arm at which the center 
of gravity of the change in weight occurred. 


e. Column 5. Enter the moment increase or 
decrease (+ or -). This moment can be com- 
puted by the following equation: 


~ Weight (lbs.) x Arm (inches 
iain Constant 
woe 
optotumns 3 and 5, Transfer total weight and 
moment of each entry to Chart "C" (Log). 


aie RECORD OF STRUCTURAL CHANGES | 


HISTORY OF AIRPLANE CHANGES AND MODIFICATIONS B 
AFFECTING WEIGHT AND BALANCE 


ARM = DISTANCE, IN INCHES, FROM NOSE REFERENCE LINE. 


AIRPLANE MODEL_____ 
MOMENTS = WEIGHT _X DISTANCE (INCHES) FROM NOSE REFERENCE LINE : 


CONSTANT ( ) AA.F SERIAL NO 


—— nnn 


DESCRIPTION OF MODIFICATION OR ALTERATION | : 


| WEIGHT || ARM || MOMENT 


DATE 
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SECTION 
INSTRUCTIONS FOR COMPILING THE RUNNING 


LOG _OF BASIC WEIGHT & BA ANCE CHART won & "C-1" 


1. General. 
Chort Downy Pe Me. 

a. This ferm is ajrunning record of the 
airplane's weight ail Walanve with equipment 
in place, both fixed and operatingyewhich—is 
cénsidered-pérmanent. Trapped (residual) fuel 
and oil, amd coolant and hydraulic fluid are 


inclujed. The weight and balance data sho >, 


on this chart are called the Basic Weight and - 
_- Balance, At all times the last wei and bal= ~ 


ance ent is considered the current weight and 


balance status of theyairplane. 

: Gare 

b. At the delivery of a new airplane, the 
manufacturer aa enter? tn this chart the Basic 


_Meight and Balance of the lane. The equip- 
ment included, which 


he normal fixed 
and eperating equipment only, as described 
above, will be shown on chart "A" (Basic Weight 
Check List). 


c. On airplanes delivered prior to the in- 
stallation of this system, the information will 
be entered by a weight and balance Engineering 
Officer, or his authorized assistant, after an 
actual weighing of the airplane with equipment 
in place as noted on chart MAM, (Basic Weight 
Cheek List). 


d. Whenever equipment is added or removed, 
it should be entered on chart "A" for checking 
purposes and also on this chart "C" with weight 
and moment added to, or subtracted from, the 
previous total. 

CAUTION ~————>—— —. 

e. Modifications or ditinhiiin). cxanions are 
first recorded on chart "B" and the net change 
in weight and moment is added to, or subtracted 
from, the previous total weight and moment 
shown on chart "C", 


f. The effect of changes in equipment as 
transferred from chart "A" and of modifications 
or structunal changes from chart "B" keep the 
Leg (chart. "C") up-to-date and correct. 


&- Changes resulting from orders should carry 
a reference on chart "C" to the order number 
authorizing the change. 
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SECTION 
INSTRUCTIONS FOR COMPILING THE 
CARGO (OR SUPPLY) LIST, CHART "D" 


1. General. " 
t 
‘a. This form is used to supplement Yorn at 
(Weight and Balance Clearance) for load items 
that are not accounted for elsewhere, such as: 
crew baggage, freight or cargo of any kind, 
miscellaneous equipment, supplies, spare parts, 
stowed parts of the airplane itself, and other 
items that do not have a fixed location, are 
not in their normal installation location, or 
that _vary with each flight. Items listed hereon 
will not be included on chart "A", 


b. At the time of delivery of a new airplane 
the manufacturer » by a second superimposed 
printing, shee dF ~ sop Se list of items des- 
cribed in paragraph laabove which will be sup- 
plemented from time to time by A.A.F. weight and 
balance personnel. This list will be printed 
in the first five columns (Box No. €(if any)f, 
Quantity, Item, Normal Location, and Weight) 
of Form "D", On airplanes delivered prior to 
the installation of this system this information 
will be supplied entirely by A.A.F. weight and 
balance personnel. 


c. As each item is put in the airplane its 
weight shall be entered in the Station column 
(A, B, C, D, etc.) in which it is loaded, 
opposite the item description. Any additional 
load items not appearing on the list compiled 
in accordance with paragraph 2 above, must be 
entered in the Item column. | 


d. When all items are loaded, total each 
station at the bottom of the page and carry 
these totals forward to the next page. Enter 
the final totals in Section X (Station Load- 
ings) of Form "te. 


e. In making up the list, some items that 
are standard equipment, but which vary accord- 
ing to the mission of the airplane, may be 
listed in groups and accounted for when placed 
in the airplane. Such items might be supplies 
or equipment -- Quartermaster, Medical, Signal 
Corps, Ordnance (not including fixed guns, bombs, 
or ammunition) spare part, etc. 
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RESTRICTED pa ROL Me Section VII 


Para. 1 4 
| SECTION VII | ee. | 
INSTRUCTIONS FOR USE OF THE LOAD ADJUSTER OR GRAPHS Re F 4 
(When compiling the "Weight & Balance Clearance” form "F") Bee 
i. Instructions For Use of a Load Adjuster (Slide Rule Type) 
NOTE: It is not mecessary to use the graph system when a load adjuster is available, ‘ 
4 | 
a. Carrying Case - The load adjuster carrying case is constructed of leather, and is provided with an identifica- 
tion card window near the flap. a 
. * tg 
(1) Inscribed on th identification card is the airplane serial numer to which the data printed thereon is . 
applicable. Additional information wsually consists of the airplane model designation, the basic and gros load . 
weights, and the basic airplane balance INDEX number for that particular airplane. (Refer to Fig. 1} ’ 
b. Type - The load adjuster is of the slide rule type and contains three major parts, the frane, the slide and 4 
the indicator. The functions of these three parts are described as follows: (Refer to Fig. i) | 
(1) The main "frame" is slotted inthe center to receive and permit longitudinal movement of a “slide™) and, re | 
is also provided with a track along the upper and lower out sides to receive and permit movenent of a transparent : 
Nindicator", The frame has two calibration scales on its face, one an "INDEX" scale and the other 4 "Loading 
Range" scale. The frame is plainly labeled with the airplane model for which it is designed, a7? ~Aa De used Ror aug, 
' balance calculations on any airplane of that specific model. | q 
(2) The "slide" is provided witha tongue on each side to secure and permit longitudinal movement within the : 
"frame", The following calibrated scales are usually located on the face of the slide: ’ f 
(a) Gasoline and Oil Scales - "Zero Gallons" is indicated by a short vertical line with an arrow pointing -to | q 
it and is located at the end of a horizontal fugl line calibrated in both U.S, and Imperial gallons, 
(b) Stowage and Extra Crew Scales - The "Zero Load ‘Line" is usually a heavy vertical line with the scale 
title printed adjacent in bold face type. From this zero line are projected the different compartment loading 
scales calibrated in pounds. ‘ 
(c) Crew Change Scale - A crew change scale is usually provided, with correct compartment nomenclature printed 4 
at each calibration mark. This scale is calibrated to move one member of the crew (200 1b.) between any compart- —~— -@ 
ments in the airplane, , a 


wv 


(3) The "indicator" is a moveable transparent slide that may be- shifted longitudinally along tracks cut in the a 
upper and lower sides of the frame. It is marked with a hair line scribed vertically through its center. e 


Co, Operating Instructions, (1) The principal of operation of the load adjuster is to determine that the dis- 
tribution of additional weight over and above the basic weight of the airplane will insure the airplane balance 
falling within permissible cg limits, Items loaded in the airplane will be calculated on the load adjuster in the 


following sequence: 


(2) Place the indicator on the correct basic airplane INDEX number. (Secure from identification card in the ~~ = 
carrying case). . 4 


(3) Addition of gasoline load.- i 
(4) Stowage of extra crew or extra load items, such as bombs, droppable fuel tanks, etc, 
(5) Crew change. 


(6) The operation of the load adjuster may be best explained by working out the following example: 


(a) Given: Basic Weight 31,815 lb. (INDEX setting 2.68) 1 
Gasoline (3100 U.S. gal.) 18,600 lb, ee 

Baggage (nose) 100 1b. # 

- Mail (Flight Deck) 300 lb, | 4 

Passengers (15): y 

5 in Forward Bomb Bay 1000 lb, 3 

5 in Rear Bomb Bay 1000 1b. a 

i 5 in Crew Compartment ~ 1000 1b. | a 

; 53,515 20s ees | 


Zo Find: If the load distribution brings the airplane balance within CG limits as ind&lcated on the load Hf 
adjuster by the "Loading Range" scale: : ‘ 9 
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FIGURE 1 


(b) Start by moving the indicator until the hairline is over 2.68 on the index scale. 
CAUTION: Extreme care must be exercised to preclude accidental movement of the indicator while ad just- 
ing the slide and vice versa. (The Cad mama represents the balance of the airplane as each item is "loaded" ) 


(c) Move slide until its vertical line is at the beginning of "gasoline" scale under the hairline oi the 


indicator. (Refer to Fig. 1) 


(d) Move indicator until the hairline is over 3100 gallons. This adds the balance moment of 3100 U.S. 
gallons of gasolire. ; 
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ER 


(e) Move slide until the vertical line dividing the "Stowage and Extra Crew" scales (hereafter called the 
"Center Line ") is under the hairline of the indicater. (See Fig. 2) 


CAUTION: After each item is "loaded" by,movement of the indicator, return the slide to the center line 


before"loading” the next item. ‘ 
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FIGURE 3 


(f) Move indicator until hairline is over 100 on the "Nose Compt." scale. 
100 pounds of baggage in the nose compartment. (Refer to Fig. 3) 


This adds the balance moment o 


(zg) Move slide until the center line is again under the hairline of the indicator. 


CAUTION: Do not move slide accidentally while moving the indicator or vice versa. 
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FIGURE 5 


(i) Move slide until the center line is under the hairline of the indicator. NOTE: Figure 4 shows the 
position of the indicator, as in paragraph (h), and before the slide was moved as in (i All other figures 
shown are taken after the slide was moved so that the center line is under the hairline of the indicator. 


“ 


(j) Move indicator until it is over 1000 on the "Fwd.Bomb Bay" scale. This adds 5 passengers 


each, on 1000 pounds balance moment in the forward bomb bay compartment. 
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FIGURE 


(k) Move slide until center line is under the indicator hairline. (Refer to Fig. 


(1) Move indicator until it is over 1000 on the "Rear Bomb Bay" scale, This adds 5 passengers at 200 


pounds each, or 1000 pounds balance moment in the rear bomb bay compartment, 


6) 


us 


~at 2600 pounds 


RRYING COMMAND 
ARMY AIR COR 


NOTE: If the operator will note the position of the indicator hairline in regards to the index scale after : 
each item is "loaded", it can be seen that the load was considerably too far forward for proper balance. However, 
on the operation just completed, the balance moment is beginning to move to the rear closer to the loading range. 


(m) Move slide until center line is under the indicator. 
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(n) Move indicator until it is over 1000 in the "Crew Compt." scale. This adds 5: assengers at 200 pounds 
n Pp P. 


each, or 1000 pounds in the crew compartment. 


(9). Move slide until center line is under the indicator. (See Fig. 7) 


NOTE: t will be observed in figure 7 that this last operation placed the hairline of the indicator almost 
in the center of the loading range scale, This shows that the load distribution-is satisfactory because the hairline 


on the indicator is within the "Loading Range" limits. 
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a. This form is used as a weight and balance 
~ clearance and controls the variable load 
~~ items of the airplane such as crew, passen- 
gers, gasoline, oil, baggage, cargo, ammuni- 
j yer tion, bombs, etc. It is filled out in dupli- 
2 a ante ar te Crem Chis’ and is checked by 
he Operations each flight. On this form the 
me "non-expendable" and the "expendable" items 
are separately grouped in order that a‘weight 
and balance for landing may be}determined. 


Seana Mies tain 


i bs Form "F", Weight and Balance Clearance, 
is printed with certain variable information 
omitted, At the time of delivery of a new 
airplane the manufacturer will, by a secon 
superimposed printing, fill in the following 
: specific information pertaining to the spe- 
cific airplane type for which the Handbook 
of Weight & Balance Data is issued for all 
sheets of Form "F" to be used on that spe- 
cific airplare: 


| (1) ah? tas Nose, Nav., Flight, Radio, 

- Turret, 1, Tail, etc., of all the Stations, 

A to i etc., under the Station letters in 

| Section X (Station Loadings)} and after the - 
Station letters in Section W (Summary). 


‘ 
| (2) Normal Capacity (lbs.) of Stations 
| (A to J, etc.) in Section X (Station Loadings) 


(3) Effect of Loadings on C.G. for 
2 Stations (A to J, etc.) in Section X(Station 
es : Loadings) are illustrated in the chart at the 
) bottom of this page. 


(4) Design Gross Weight and Maximum 
Allowable Weight in Section V (Limits). 
t 7 Ce On airplanes delivered prior to the 
[ installation of this system, the ,information ~ 
listed above under (&) through (6) above will 
= be printed in on Form "F" by A.A.F. weight 

“ and balance personnel, 


d. For. loading control Form "F" will be 
filled out according to the following instruc- 
tions. 

e. Fill in Form "F" prior to each flight. 
(1) Fill in Section Z (ammunition). 

. (2) Fill in Section Y (bombs). Total each 

bomb bay separately (take moments from Graph 
when no load adjust is available). 

(3) Fill in Section X (station weights). 


(a) Enter weights of crew members (from 
Flight Form 1) at th proper station locations. 
 N@® (b) Enter weights of passengers and 
extra crew at proper station Jocations. 
(c) Enter baggage weights (from Form D) 
: at proper station locations. 
| _(d) Enter cargo weights (from Form D) at. 
proper station locations. 
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Effect of Loading on C.G. 


Pita No. XX—XX—X 2 y Jee : 
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INSTRUCTIONS FOR COMPILING FORM "F" 


WEIGHT ¢ BALANCE CLEA GANEE yo 


entering it in correction section. 


_ Adjuster 


noting Index for corrections and also final 


(e) Enter dient ti oh weights (from Section Z) 

(f) Enter any special item not ineluded 
in Forms D & F. 

(g) Enter additions from total weight at 
each station, and total the weight of each 
station. If weight exceeds normal capacity — 
of that station--rearrange load. 


(4) Eiamien S Section W 
not using Load addaster?: 


(a) Enter current basic weight and 
moment from Form C. 

(b) Enter station weights from Section 
X (take moments from Graph). 

(c) Enter Bomb weights, etc., from 
Section Y (take moments from Graph). 

(d) Total weights and subtract from 
Design Gross or Maximum Allowable Weight to 
see how much gasoline and oil can be carried. 
If the gasoline and oil load is not sufficient, 
go back to Sections Z, Y, and X, or to Form 
D, to reduce loads there and change moments 
accordingly. 

(e) Enter Gasoline and Oil (take mo- 
ments from Graph). 

(£) Total and check.with LIMITS (see 


(when 


Graph). 

(g) If limits are exceeded, reduce 
weight by removing cargo or gasoline and 
Enter 
any last minute correction in the same section. 
Calculate the net difference and enter in 
Summary Section of Form "F", 

(h) Make any moment correction by 
crew change (Chart) and enter in proper place. 

(i) Final figure must be attested. 

(5) 8 Section W, (when using Load 
~~ (a) Enter as above, but WEIGHTS only. 

(b) Use Load Adjuster as per separate 
instructions. 

(c) After each weight is added on the 
Load Adjuster, note the index in the index 
column. 

(d) Watch C.G. position (Index) in re- 
lation to balance limits shown on Load Adjuster. 
Correct or shift crew as may-be necessary, 


load disposition. 
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